Background: Diabetes mellitus (DM) and associated long term complications have become increasingly prevalent in developing countries. However, there is little evidence on the extent of shoulder and hand musculoskeletal complications in Ethiopia.
Introduction
Diabetes mellitus (DM) is one of the most debilitating common chronic diseases across the globe known by increased blood glucose, resulting from defects in insulin secretion, insulin action, or both. Its burden continues to increase with the changing lifestyles of human beings, characterized by reduced physical activity, and increased obesity [1] . Based on the global estimate by the International Federation of Diabetes (IDF), DM prevalence in 2011 was 366 million people; and this is expected to rise to 552 million by 2030 [1] . The projected growth of DM in sub-Saharan Africa is high at 91%, with those affected increasing from 14.7 million in 2011 to 28 million in 2030 [1] . According to the extrapolated data, the prevalence of DM in Ethiopia was 3.4% in 2011 and estimated to rise to 3.7% by 2030 [1] .
Several abnormalities of the shoulder and the hand have been described in diabetic patients. DM affects connective tissues in many ways and causes different alterations in periarticular and skeletal systems [2] . There is more prevalence of musculoskeletal (MSK) disorders of the shoulder and the hand in DM patients compared with the general population [3] . The increasing prevalence of DM and longer life expectancy of the diabetic patient have contributed to an increased frequency of clinically important alterations in the MSK system [5] .
The exact pathophysiology of most of these MSK disorders remains obscure. However, connective tissue disorders, neuropathy, vasculopathy or combinations of these problems, may underlie the increased incidence of MSK disorders in DM [5] . The most commonly recognized and studied shoulder and hand MSK complications are frozen shoulder, limited joint mobility, trigger finger, Dupuytren's contracture, and carpal tunnel syndrome [4] .
Frozen shoulder has been reported as a common complication in DM patients with a prevalence ranging from 11% to 30% [3, 4, 6, 7, 8, 9, 10] , and its occurrence is associated with the duration of diabetes and age [8, 11] . The prevalence of limited joint mobility of the hand in DM patient has been found to be quite variable, ranging from 8% to 50% [4, 12] , and its prevalence increased significantly with the duration of diabetes. Diabetic patients with a frozen shoulder are more likely to have limited joint mobility of the hand than DM patients without a frozen shoulder [4] .
Dupuytren's contracture is a complication of the hand that has been reported in 16-42% of DM patients. Its prevalence increases with disease duration [3, 4, 7] . Carpal tunnel syndrome is seen in up to 20% of diabetic patients and its prevalence generally increases with duration of diabetes [3, 4, 13] . Trigger finger, also called stenosing flexor tenosynovitis, is another frequent diabetic complication with a prevalence ranging from 11 -28% in diabetic patients associated with the duration of diabetes and age [4, 12, 13, 14] .
Complications of DM are numerous and can affect different body systems. Involvement of the MSK system is common and can result in disability [4] . However, it is usually overlooked in clinical and research practices. Higher levels of complications result when the control of DM is poor. Poor glycaemic control can lead to worsening of certain MSK conditions [12] . Sex, age, duration of DM, type of DM, microvascular complications and poor glycaemic control were the identified factors associated with the presence of MSK complications in DM patients [3, 4, 7, 8, 12, 13, 14] .
Though various studies revealed a significantly higher rate of shoulder and hand complication in DM patients, there is limited evidence from East Africa, particularly in Ethiopia. To the author's knowledge, no study has been conducted to assess the prevalence and associated factors of MSK complications among DM patients in Ethiopia. Hence, this study will provide valuable information for decision makers, health care planners, evaluators and medical practitioners for promoting better health, quality of life, and the prevention of disability. Therefore, the objective of the study is to determine the prevalence and associated factors of shoulder and hand musculoskeletal complications among diabetic patients in Northwest Ethiopia.
Methods

Study design, area and population
An institution based cross-sectional study was conducted on 301 Ethiopian DM patients attending the Diabetes Clinic at the University of Gondar Teaching Referral Hospital, Northwest Ethiopia. The University of Gondar Teaching Referral Hospital, which is the only referral hospital in North Gondar Administrative zone, is located in Gondar town, 741 km away from Addis Ababa. The Diabetes Illness Care Follow up Clinic was organized two decades ago under the Outpatient Department in the University of Gondar Teaching Referral Hospital.
All DM patients registered and attending the Diabetic Clinic during the data collection, from March 27 to May 29, 2012, were included in the study. Out of this population, patients with congenital shoulder and hand musculoskeletal abnormalities, recent fracture or injuries, and surgery to the shoulder and the hand were excluded.
Sample and sampling technique
Sample size was determined by the formula for single population proportions, using the assumption of a 5% level of significance, marginal error of 5 %, and 10% nonresponse rate. On average, a total of 120 patients visited the Diabetic Clinic per week. Therefore, during the two months of data collection it was assumed 960 diabetic patients would be available. So the sample was taken from a relatively small population (N = 960). The required sample size was obtained by the following calculation (n= sample size, p= prevalence, d= margin of error): n = z² p (1-p)/d², n= (1.96)2x (0.5) (0.5)/ (0.05)² = 384.16 = 384 n= n/ (1 + n/N), n = 384/ (1 + 384/960), n= 274.28 = 274 + 10 % non-response = 301 Study subjects were selected using a systematic sampling procedure so that every 3 rd patient was selected.
Data collection procedure
Three qualified physiotherapy data collectors were used. All study subjects gave written consent, and were then interviewed for demographic information and history of MSK abnormalities related to frozen shoulder, limited joint mobility of the hand, carpal tunnel syndrome, trigger fingers and Dupuytren's contracture. Functional range of movement examination of the shoulder, palpation and observation of hand were performed. The prayer sign test and table top test were performed to assess limitations in joint mobility of the hand. The phalen sign and tinel sign tests were performed to assess the carpal tunnel syndrome. In this investigation, a shoulder and hand musculoskeletal complication was defined as the presence of a frozen shoulder and / or limited joint mobility and / or carpal tunnel syndrome and / or dupuytren's contracture and / or trigger finger. All assessments were performed by the data collectors without knowing which patients had a previous history of diabetic related shoulder and hand musculoskeletal complications [7] .
Data analysis
Using the SPSS version 16 software, descriptive statistics were done for most variables in the study using statistical measurements: frequency tables, graphs, percentages, means and standard deviations. Bivariate logistic regression analysis was used to determine which variables had association with shoulder and hand complications. Variables found to have association with shoulder and hand complication were modeled with multivariate logistic regression to control for the effect of confounders. Finally, the variables which had significant association were identified on the basis of the odds ratio (OR), with 95% CI and less than 
Results
Complete set of data was collected from 301 subjects with DM of which 163 (54.2%) were female. The mean age (± SD) of subjects was 45.9 (± 15.9) years. The mean age (± SD) of diabetes diagnosis was 39.9 (± 16.2) years. Almost one third of the participants 127 (42%) had type 1 DM. The mean duration of diabetic diagnosis (± SD) was 6.0 (± 5.9) years. Nearly all subjects 289 (96%) were right hand dominant. More than half of the subjects 189 (62.8%) used lente insulin as a medication which was followed by glibenclamide 55 (18.3%) and combined glibenclamide and metformin 51 (16.9%). Out of the total study subjects, 87(28.9%) had other known complications out of which hypertension was the highest 83 (27.6%). The majority of subjects 95 (31.6%) were house wives, 62 (20.6%) were farmers, and self and government employed accounted for 57 (18.9%) ( Table 1) .
The overall cumulative prevalence of shoulder and hand complications was 16.6%. The highest prevalence was noted in female 36 (20.1%). Shoulder and hand complication was 37 (21.3%) prevalent in type 2 DM. The peak age specific prevalence was noted in age group of sixty one year and above 16 (29.6%). A higher rate of shoulder and hand complication was observed in a reported duration of DM illness of 7 years and above 13 (28.3%). (Table 2) The occurrence of shoulder and hand complication was two times (OR= 2.32) higher among DM subjects whose duration of DM is seven years and above and the difference is statistically significant (p=0.02).
In this study, the prevalence of shoulder and hand complications was higher among urban dwellers 37(18.3%). Among the identified occupations for subjects, the proportion of shoulder and hand complications was higher in house wives group 24 (25.3%).
Out of the total 301 subjects, carpal tunnel syndrome was the most common feature occurring in almost 88 (29.2%) subjects, followed by limited joint mobility of the hands 61 (20.3%) and the least identified type of shoulder and hand complication was dupuytren's contracture occurring in two subjects (Figure 1) .
In a bivariate logistic regression analysis, shoulder and hand complications were associated significantly with sex, type of diabetes, age and duration of diabetes illness (p<0.05). However, in multivariate logistic regression analysis, shoulder and hand complications were significantly associated only with sex (p=0.04) [AOR=2.068, 95% CI: 1.035, 4.135] ( Table 3) .
Discussion
The incidence and the life expectancy of diabetic patients have both increased, resulting in increased prevalence and clinical importance of musculoskeletal alterations in diabetic subjects. In our study the prevalence of shoulder and hand complications among patients with diabetes was 16.6%. This finding was comparable with results from Ibadan, Nigeria 19% [15] and Lahti, Finland 14% [8] . However, the finding of this study was lower than results from a study done in Gateshead, UK 23% [13] .
doi: 10.7243/2050-0866-2-8
There are several explanations for differences in the prevalence of shoulder and hand complications in diabetic patients in Ethiopia. There were differences in the procedures used in various studies to measure prevalence. The criteria used to define the conditions varied and some studies measured only the shoulder whereas others looked at the hand or combined both shoulder and hand. Additional factors contributing to the variation in prevalence could be the type of subjects with DM (type 1 and type 2) selected for the study, either combined or separately, difference in sample size, study subjects' ethnic group [5] , and other socio-economic aspects. Individual differences in the provision of health care as well as adherence to management to have good control of DM and to keep the musculoskeletal function supple by changing the life style, doing regular physical exercise, and strictly following prescribed diet management could also be reasons [5] .
Similar to the study from Lahti, Finland [8] , this study found higher rate of shoulder and hand complications in type 2 diabetes (21.3% vs. 10%), but this study showed no association between shoulder and hand complication and type 2 diabetes by multivariate analysis. Among the underlying reasons for the occurrence of a higher rate of shoulder and hand complications in type 2 is that type 2 DM is highly prevalent globally in 90% of the DM patients [5] and it may remain undiagnosed for many years. A further possible explanation is that type 2 DM could be hyperglycemic for many years without being symptomatic, and consequently, the hyperglycaemia might cause pathological and functional changes for a long time before the diagnosis is made. Nevertheless, the exact pathophysiology of type 2 DM leading to such complication is not yet fully understood [5] . In this study, shoulder and hand musculoskeletal complications were observed more frequently in female (22.1%) subjects as compared with males (10.1%). By multivariate logistic regression female diabetic subjects were more than two times more likely to develop shoulder and hand complications as compared to male subjects [AOR=2.068, 95% CI: 1.035, 4.135]. Other studies done in Aydin, Turkey [6] , Ibadan, Nigeria [15] and Lahti Finland [8] also found that shoulder and hand complications occurred more frequently in females. A study done in Massachusetts General Hospital Diabetes Center, USA, verified that being female had a significant association with the presence of shoulder and hand musculoskeletal manifestations in patients with DM [3] . The likely explanations suggested were genetic, hormonal and the differential distribution in risk factors between male and female across populations [5] . In our study the gender disparity among respondents further varies according to occupational status. That is a house wife, in Ethiopian context, spends most of her time at home involving in house hold activities, which could expose her to low physical activity.
The computed proportion of shoulder and hand comp-doi: 10.7243/2050-0866-2-8 lication differs, significantly with increasing age. In our finding the rate increased modestly with age between 31 to 40 years and between 51 to 60 years in the multivariate analysis model and, a study conducted in Turku, Finland [8] showed the prevalence of shoulder complication increased with age, with peak prevalence is in the oldest age-group. Although the exact scientific evidence is lacking, uncontrolled hyperglycemia of DM develops gradually with age [5] . DM affects connective tissues in many ways and causes different alterations in periarticular and skeletal systems of the shoulder and hand also it is evident that the development of shoulder and hand musculoskeletal disorder is dependent on age and the duration DM [5] . According to several studies, duration of DM is a predictor of shoulder and hand musculoskeletal. A study conducted in USA [3] showed only longer duration of DM had association with the presence of shoulder and hand complication. Similarly a study done in Kerala, India identified a higher frequency (52.9%) of DM of more than 5 years duration [16] . In contrast to previous studies that found duration of diabetes to be significant, this study showed no significant association between the occurrence of shoulder and hand complications and duration of DM in a multivariate logistic regression model. In this study most of the subjects 84.7% reported duration of DM illness less than 7 years. In this study most of the subjects reported short duration of DM and short duration of DM may be explained by the fact that known duration DM is probably an inaccurate marker of the true duration of the diseases in many patients with DM [8] .
Conclusion
In agreement with other studies, this study has found high prevalence of shoulder and hand musculoskeletal complications in Northwest Ethiopian DM patients. Shoulder and hand musculoskeletal complications are significantly high in female and in older diabetes mellitus patients in Ethiopia. Therefore examination of the shoulder and the hand should be carefully addressed by health care providers.
